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TITLE OF THE INVENTION 

HEATER LAMP CONTROL APPARATUS AND METHOD TO DETECT AN INPUTTED AC 
VOLTAGE AND PROVIDING A PULSE SIGNAL TO CORRESPOND THERETO 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of Korean Patent Application No. 2003-31680, filed 
on May 19. 2003, in the Korean Intellectual Property Office, the disclosure of which is 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0002] The present invention relates to a heater lamp control apparatus and method, and 
more particularly, to a heater lamp control apparatus and method to detect an inputted AC 
voltage and to provide a pulse signal to correspond thereto, so that a heater lamp control signal 
corresponding to a phase of a voltage over a predetermined level from the inputted AC voltage 
may be outputted. 

2. Description of the Related Art 

[0003] In general, an electrophotographic printer is provided with a photosensitive drum, a 
developing unit, a transfer unit, and a fixing unit. The tranfer unit is a unit to transfer onto a 
recording sheet of paper, an image formed on the photosensitive drum by a developing agent 
through the developing unit, and the fixing unit is a unit to fix the image transferred on the 
recording sheet. The fixing unit is provided to heat a surface of a fixing roller to a certain 
temperature. The fixing roller is mounted separately from a transfer roller to press and fonA/ard 
the recording sheet moving past the transfer roller. An AC voltage-driven heater lamp is 
generally used as a heating device to heat the surface of the fixing roller to a certain 
temperature. 
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[0004] In the related art, an AC voltage is applied to the heater lamp regardless of a phase of 
the applied AC voltage. Accordingly, a control unit outputs a heater lannp control signal 
unrelated to the phase of the AC voltage to turn on and off the application of the AC voltage, so 
that the phase of the AC voltage has no connection with the heater lamp control signal. 
Therefore, it is impossible to precisely control the applications of the AC voltage. That is, since 
the phases of the AC voltage may not be properly distributed, it becomes impossible to 
precisely control the applications of the AC voltage to be turned on and off, causing a flickering 
phenomenon that temporarily lowers an electric power supplied to peripheral circuits, and 
resulting in a problem of adversely affecting operations and stabilities of other devices provided 
with the peripheral circuits. 

SUMMARY OF THE INVENTION 

[0005] Accordingly, it is an aspect of the present invention to provide a heater lamp control 
apparatus and method to detect a phase of a voltage over a predetermined level and to apply 
the detected phase to turning on and off a heater lamp to reduce power consumption, and to 
detect an input AC voltage capable of minimizing an occurrence of flickering and providing a 
pulse signal to correspond to the detected input AC voltage. 

[0006] Additional aspects and/or advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious from the description, or may be learned by 
practice of the invention. 

[0007] The foregoing and/or other aspects and advantages of the present invention are 
achieved by providing a heater lamp control apparatus to apply an AC voltage inputted through 
a power input unit to a heater lamp via a power supply unit. The heater lamp control apparatus 
includes an AC voltage phase detection unit to detect a phase of the inputted AC voltage when 
a magnitude of the inputted AC voltage is over a predetermined level, a pulse signal generation 
unit to generate a heater lamp control pulse signal based on a result of the detected phase, and 
a control unit to control a drive- timing of the heater lamp based on the generated heater lamp 
control pulse signal. 

[0008] According to an aspect of the invention, the pulse signal generation unit generates a 
pulse reference signal based on a result of the detected phase, a phase-delayed pulse delay 
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signal based on the pulse reference signal, and the heater lamp control pulse signal based on a 
result of a comparison of magnitudes of the pulse reference signal and the pulse delay signal. 

[0009] According to an aspect of the invention, the pulse signal generation unit includes a 
comparator to compare magnitudes of signals inputted to a positive (+) terminal and a negative 
(-) terminal thereof, and a capacitor connected to the negative terminal of the comparator, to 
delay a phase of the pulse reference signal and to convert the phase-delayed pulse reference 
signal into a pulse delay signal. If the pulse reference signal is generated and outputted to the 
positive and negative terminals respectively, the comparator outputs the heater lamp control 
pulse signal to the control unit based on a result of the magnitude comparison of the pulse 
reference signal inputted to the positive terminal and the pulse delay signal inputted to the 
negative terminal. 

[0010] According to an aspect of the invention, the AC voltage phase detection unit includes 
a zener diode having one terminal connected to an AC terminal of the power input unit, to turn 
on when a voltage over a predetermined level is inputted, and a light-emitting element having 
one terminal connected to the other terminal of the zener diode, to emit light based on an input 
current occunring when the zener diode turns on. If the magnitude of the AC voltage is over the 
predetermined level, the phase detection is performed based on the light-emitting of the light- 
emitting element due to the input current occurring when the zener diode turns on. 

[0011] According to an aspect of the invention, the pulse signal generation unit further 
includes a light-receiving element to turn on based on the light-emitting of the light-emitting 
element, and to generate the pulse reference signal. 

[0012] The foregoing and/or other aspects and advantages of the present invention are 
achieved by providing a heater lamp control method of applying an AC voltage inputted through 
a power input unit to a heater lamp via a power supply unit including detecting a phase of the 
inputted AC voltage when a magnitude of the inputted AC voltage is over a predetermined level, 
generating a heater lamp control pulse signal based on a result of the detection, and controlling 
a drive- timing of the heater lamp based on the generated heater lamp control pulse signal. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] The above and/or other aspects and advantages of the invention will become 
apparent and more readily appreciated from the following description of the embodiments, taken 
in conjunction with the accompanying drawings of which: 

FIG. 1 is a block diagram showing a heater lamp control apparatus, according to an 
embodiment of the present invention; 

FIG. 2 is a view showing a circuit for the heater lamp control apparatus of FIG. 1 having 
an AC voltage phase detection unit and a pulse signal generation unit; 

FIGS. 3A through 3D are timing diagrams showing an input AC voltage and signals; and 

FIG. 4 is a flow chart showing a heater lamp control method. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0014] Reference will now be made in detail to the embodiments of the present invention, 
examples of which are illustrated in the accompanying drawings, wherein like reference 
numerals refer to the like elements throughout. The embodiments are described below to 
explain the present invention by referring to the figures. 

[0015] FIG. 1 is a block diagram showing a heater lamp control apparatus, according to an 
embodiment of the present invention. 

[0016] The heater lamp control apparatus includes an power input unit 110. a power supply 
unit 120, an AC voltage phase detection unit 130, a pulse signal generation unit 140, a control 
unit 150, a fixing unit circuit 160, and a heater lamp 170. 

[0017] The power input unit 110 refers in general to a power cord, and an AC voltage 
inputted through the power input unit 110 is outputted to the AC voltage phase detection unit 
130 and the power supply unit 120, respectively. 

[0018] The power supply unit 120, for example, a switching mode power supply (SMPS), is a 
power supply device to generate various voltages necessary for a printer, and supplies a 
voltage to the fixing unit circuit 160 to be described later. Preferably, the power supply unit 120 
is 110V/220V-switchable. 
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[0019] The AC voltage phase detection unit 130 detects a magnitude of an AC voltage 
according to a phase of the AC voltage based on the inputted AC voltage, and detects the 
phase if a corresponding voltage satisfies a predetermined condition. That is, if the magnitude 
of the detected AC voltage is over a predetemnined level, the AC voltage phase detection unit 
130 detects a phase of the AC voltage, and generates a pulse reference signal based on a 
detected result. Further, the generated pulse reference signal is outputted to the pulse signal 
generation unit 140. The predetemiined level may be adjusted depending upon an amount of 
power supply. 

[0020] The pulse signal generation unit 140 generates a pulse delay signal based on an 
inputted pulse reference signal. Further, the pulse signal generation unit 140 compares 
magnitudes of the generated pulse delay signal and the inputted pulse reference signal. 
Thereafter, the pulse signal generation unit 140 generates a heater lamp control pulse signal 
based on a difference of the magnitudes. The generated heater lamp control pulse signal is 
outputted to the control unit 150. 

[0021] The control unit 150 is a unit to control a printer. In the present invention, the control 
unit 150 controls the fixing unit circuit 160 based on the inputted heater lamp control pulse 
signal. That is, the control unit 150 controls the fixing unit circuit 160 to be switched on and off 
according to pulses in the heater lamp control pulse signal so that a voltage supplied from the 
power supply unit 120 is applied to the heater lamp 170. 

[0022] The heater lamp 170 may be built in a predetenmined location, for example, in a fixing 
roller, to heat the fixing roller (not shown). 

[0023] FIG. 2 is a view showing a circuit for the heater lamp control apparatus of FIG. 1 
having an AC voltage phase detection unit and a pulse signal generation unit according to an 
embodiment of the present invention, and FIGS. 3A through 3D are timing diagrams showing an 
input AC voltage and signals. 

[0024] An AC voltage inputted through the power input unit 110 is inputted through a first AC 
terminal 111 and a second AC terminal 112. Further, a predetermined phase is detected 
depending upon a magnitude of the inputted voltage through the AC voltage phase detection 
unit 130. 
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[0025] The AC voltage phase detection unit 1 30 has a zener diode ZD1 , a resistor R1 , a 
light-emitting diode PC-1, and a diode D1 connected in series between the first AC tenninal 111 
and the second AC terminal 112 in order for electrical current to flow from the first AC terminal 
111 to the second AC terminal 112. The light-emitting diode PC-1 is one element of a photo- 
coupler PC paired with a photo transistor PC-2 of the pulse signal generation unit 140. A trigger 
voltage of the zener diode ZD1 is set to a predetermined level. 

[0026] The AC voltage phase detection unit 130. in a case in which a magnitude of a voltage 
at every phase of the input voltage is over the trigger voltage of the zener diode ZD1 (that is, 
over the predetermined level), allows an electrical current to flow therethrough, and, accordingly, 
the electrical current flows into the light-emitting diode PC-1 so that the light-emitting diode PC-1 
is lit. Further, when the light-emitting diode PC-1 is lit. the photo transistor PC-2 of the pulse 
signal generation unit 140 is turned on. On the contrary, in a case in which the magnitude of the 
voltage is below the predetermined level, the zener diode ZD1 is turned off so that a current 
path is not formed. 

[0027] The pulse signal generation unit 140 has one terminal connected to the power supply 
unit 120 and the other terminal connected to the control unit 150. A resistor R2 and the photo 
transistor PC-2 are connected in series between one terminal connected to the power supply 
unit 120 and a junction node 141 . The other terminal connected to the control unit 150 is 
connected to an output terminal of a comparator. Branches are formed in parallel from the 
junction node 141 for positive (+) and negative (-) terminals of the comparator. A zener diode 
ZD2 and a resistor R3 are connected in series to a first branch 145 which is a branch connected 
to the positive terminal of the comparator. A resistor R4 is connected to a second branch 146 
which is a branch connected to the negative terminal of the comparator, and a capacitor Cb with 
one terminal grounded is connected between the resistor R4 and the negative terminal of the 
comparator. The zener diode ZD2 is disposed to reduce a magnitude of a constant input 
voltage, and the resistors R2, R3, and R4 are disposed to drop voltage levels. 

[0028] The photo transistor PC-2 is turned on according to the light-emitting of the light- 
emitting diode PC-1 , which is a light-emitting element of the AC voltage phase detection unit 
130, and, accordingly, a pulse reference signal, which is a rectangular pulse signal, is 
generated. The generated pulse reference signal is inputted to the first and second branches 
145 and 146 via the junction node 141, respectively. The pulse reference signal is a rectangular 
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pulse signal that makes the pulse reference signal "high" in a region for an AC voltage to have a 
voltage over the trigger voltage of the zener diode ZD1 . The inputted pulse reference signal is 
inputted via the first branch 145 to the positive terminal of the comparator without any phase 
delay. On the contrary, the pulse reference signal is temporarily delayed in phase via the 
second branch 146 while the capacitor Cb is charged, and inputted to the negative terminal of 
the comparator in a phase-delayed state. The phase-delayed pulse reference signal is referred 
to as a pulse delay signal in the present invention. The capacitor Cb serves as a buffer, and 
may vary its capacity depending upon a pulse width of the heater lamp control pulse signal. 

[0029] The comparator compares the pulse reference signal and the pulse delay signal that 
are respectively inputted to the positive and negative terminals thereof, and generates and 
outputs a predetermined heater lamp control pulse signal to the control unit 150. 

[0030] The heater lamp control pulse signal is generated as follows. That is, only the pulse 
reference signal is inputted to the positive terminal of the comparator while the pulse delay 
signal is delayed by the capacitor Cb. so a signal of "high" is outputted from the output terminal 
of the comparator. Further, if the capacitor Cb at the negative terminal side is completely 
charged, a voltage of the pulse reference signal is dropped by a predetermined amount at the 
positive terminal side due to the zener diode ZD2. Thus, the pulse reference signal at the 
negative terminal becomes larger than the pulse reference signal at the positive terminal, and a 
signal of "low" is outputted from the output terminal of the comparator, generating the heater 
lamp control pulse signal. 

[0031] The control unit 150 outputs a heater lamp control signal to control the fixing unit 
circuit 160 to be turned on and off based on a predetennined heater lamp control pulse signal. 

[0032] The fixing unit circuit 160 is connected between a terminal 161 of the heater lamp 170 
and the first AC terminal 111 , and the fixing unit circuit 160 has a branch to connect a capacitor 
CI and a resistor R5, a triac Tal connected in parallel with the branch, and a photo triac PTal to 
trigger a gate terminal of the triac Tal . A light-emitting diode PTa2 paired with the photo triac 
PTal is mounted to emit light by the heater lamp control signal of the control unit 150. 

[0033] Accordingly, the terminal 161 of the heater lamp 170 is electrically connected or 
disconnected with an inductor LI connected to the first AC terminal 111 by the photo triac Tal 
that turns on and off depending upon whether or not the light-emitting diode PTa2 emits light 
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according to the heater lamp control signal of the controller 150. The inductor, capacitor, and 
resistor denoted with the reference numerals LI, CI, and R5, respectively, are used for noise 
elimination and frequency compensation. 

[0034] The heater lamp control apparatus controls the application of an AC voltage to the 
heater lamp 170 based on the output signals of the AC voltage phase detection unit 130 and the 
pulse signal generation unit 140. 

[0035] Further, in FIG. 2 and FIGS. 3A through 3D, a process to generate the heater lamp 
control pulse signal based on the heater lamp control signal is shown. 

[0036] That is, when an AC voltage is inputted through the power input unit 110, a pulse 
reference signal is generated from the photo transistor PC-2 due to the zener diode ZD1 and 
photo diode PC-1 of the AC voltage phase detection unit 130, and the pulse reference signal is 
phase-delayed again by the capacitor Cb to a pulse delay signal. Further, a heater lamp control 
pulse signal is generated and outputted through the comparator. FIG. 3A shows a waveform of 
the inputted AC voltage signal. A signal having a waveform such as the pulse reference signal 
of FIG. 3B passes through the first node 141 of the pulse signal generation unit 140 of FIG. 2, a 
signal having a waveform such as the pulse delay signal of FIG. 3C passes through the second 
node 143, and a signal having a wavefomn such as the heater lamp control pulse signal of FIG. 
3D passes through the third node 144. 

[0037] FIG. 4 is a flow chart showing a heater lamp control method, according to an 
embodiment of the present invention. 

[0038] An AC voltage is inputted through the power input unit 110 (in operation S200). The 
AC voltage phase detection unit 130 detects a magnitude of the inputted AC voltage at every 
phase (in operation S210). Further, the AC voltage phase detection unit 130 decides whether 
the detected voltage magnitude is over a predetermined level (in operation S220). If the 
detected voltage magnitude is not over the predetermined level, the AC voltage phase detection 
unit 130 detects a voltage magnitude at the next phase for the decision. If the detected voltage 
magnitude is over the predetermined level, the AC voltage phase detection unit 130 transfers a 
result to the pulse signal generation unit 140. The pulse signal generation unit 140 generates a 
pulse reference signal based on the transferred result (in operation S230). The comparator 
compares the magnitudes of the generated pulse reference signal and a phase-delayed pulse 
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delay signal, and generates and outputs a heater lamp control pulse signal to the control unit 
150 (in operation S240). Thereafter, the control unit 150 generates a heater lamp control signal 
based on the heater lamp control pulse signal to control the fixing unit circuit 160 and the heater 
lamp 170 (in operations S250 and S260). 

[0039] In light of the above process, only voltages that exceed the predetermined level are 
applied to turn on the heater lamp 170. 

[0040] As described above, the present invention selects a voltage supplied from the input 
voltage to the heater lamp so that only predetermined high voltages are applied to the heater 
lamp. Accordingly, the heater lamp control apparatus of the present invention minimizes a 
flickering phenomenon which may occur in peripheral devices as well as an amount of electric 
power the heater lamp consumes. 

[0041] Although a few embodiments of the present invention have been shown and 
described, it would be appreciated by those skilled in the art that changes may be made in this 
embodiment without departing from the principles and spirit of the invention, the scope of which 
is defined in the claims and their equivalents. 
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